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Strong  preemptionWeak  preemption
{state.pre|=A}
{state.post|=B}
{state.pre|=B}
{state.post|=B}
{state.pre|=A}
{state.pre|=B}
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+onhook()
+offhook()
+dial(v:Number)
+call(v:Number)
+hangup(v:Number)
+progress(v:Number)
+established(v:Number)
-id : Number
-peer : Number
TelephoneUser
+dialtone()
+audiblering()
+stopaudiblering()
+ring()
+stopring()
+busytone()
+user +telephone
11
+telephone
*
Number
1
+network
Network
+call(from:Number,to:Number)
+hangup(from:Number,to:Number)
+progress(from:Number,to:Number)
+established(from:Number,to:Number)
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+onhook()
+offhook()
+dial(v:Number)
+call(v:Number)
+hangup(v:Number)
+progress(v:Number)
+established(v:Number)
-id : Number
-peer : Number
t1 : Telephoneu1 : User
+dialtone()
+audiblering()
+stopaudiblering()
+ring()
+stopring()
+busytone()
+user +telephone +telephone
+network
n1 : Number
+onhook()
+offhook()
+dial(v:Number)
+call(v:Number)
+hangup(v:Number)
+progress(v:Number)
+established(v:Number)
-id : Number
-peer : Number
t2 : Telephoneu2 : User
+dialtone()
+audiblering()
+stopaudiblering()
+ring()
+stopring()
+busytone()
+user +telephone +telephone
+network
n2 : Number
n : Network
+call(from:Number,to:Number)
+hangup(from:Number,to:Number)
+progress(from:Number,to:Number)
+established(from:Number,to:Number)
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idle
call(u) / peer := u;
user.ring();
network.progress(id,peer)
hangup(u) [u=peer] /
user.stopring()
onhook() /
network.hangup(id,peer)
ringing
hangup
established
offhook() /
network.established(id,peer)
hangup(u) [u=peer] /
user.busytone()
busy
offhook()
/
user.dialtone()
network.hangup(id,peer)
onhook() /
call(u) /
network.hangup(id,u)H
H
call(u) /
network.hangup(id,u)
established(u)
[u=peer] /
user.stopaudiblering()
progress established
not_busy
onhook()
called
hangup(u) [u=peer] /
user.busytone()
dialing
calling
onhook() /
dial(v) /
peer := v;
network.call(id,v)
progress(v)
user.audiblering()
dial(v) / network.call(id,v); hangup(v); user.busytone()
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call(u,v) /
telephone[v].call(u)
unique
progress(u,v) /
telephone[v].progress(u)
unique
established(u,v) /
telephone[v].established(u)
uniqueunique
hangup(u,v) /
telephone[v].hangup(u)
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n : Network y : Telephonex : Telephoneu1 : User
call(x,y)
call(x)
forward(y,x,z)
forward(y,z)
dial(y)
dial(z)
HN»Á©|ozqs°¡J  73c   7 5 7 4 u:-cec  734 73c _bcd2  5 aoc 5 	~x	 	 p&!'
 wOi	 ao7     4 2 #!7A2   4 7 9A_5
 	zOx! 	FfKw 	[Oi	D7 7;a8734q2&g
pr{}zÙqXÎq$Åq$  ;5=J±aC e l²¦ãÕÑqÄW{}ÀÁÀ»Á{} Þw{ o)( Üt Èrl&moqÄ» z|o»Áz»ÁÅqG»Á qXozq6{z»è}Ç{}*{}omoÊ»Áy
mo{x}ÇN{ÆW{}ÀÁÀe¤B{}Ù  J
	[Oi	 qi!%k	
$   	Yp fQOi	 Oi &i;m3mw	 /  -Oi	! %&b 3{c "   	 
 g
&qzmB{Nzmoq&{}Qmo»Áy{! $  Çzmoq Æo»1{}Àß¹DXWÃ pÄqXyy{}©qÑÇUzpmQqz»Á©»o{}À yzqX$»Á¼BX{»Áã¦¤o|f
mQqo»½áeq$zqXQXq¶»Áy!zmB{»½»Áyq$pr»½zq$¤ tmoqqXÀÁqXomQoq»½yqXÀÁÇ ¦_o¤ rzmoq|QyzqXu »ÁÑ»pÄoÀÁqXpÄqX y
{GW{}ÀÁÀ½Íß¤B{}ÙLÈl@ÄX}oyzz|o6/zmoq{}B{}fqXXÀ{}yzy EbC Ec] A : 8 E ¹UyzqXq¼B©}|ozqtsW_Ã ¦oÕqÊoq$qXÄ{}B{}f
mQq$À1{}yy EbCDEc] A : 8 E ¤ .qXÇU}zpÄ»o©izmoqÇUÀÀÁ²Õx»Áo©kJ
I pi! I 
  ¸	
   	 ! µ·.¸ #" 
$%  %&!'
( sL
sÈxl&moqyzXq$B{}».}Ç¼B©}|ozq¬sW¡» Å}ÀÁÅq$yÆÕÑbzqXÀÁqXomo}oqXy$¦emoqW{}ÀÁÀ»Q©rQq}¦{}QÓmoq<ÇUÕ{}z>Í
»Áo© x x¤o|oy oqÈàä3qbÇUÀÁzmoq¿$zqXyQo»o©ÎÆÕ*B{}yÄ}ÇzmoqÓyXqXo{}z»Á*»Á_zÎÆÕÑ
{}À½q$zB{z»ÁÅ}q¤qXmB{WÅ>»|Qzy¶ÇU{¬y»o©}ÀqzqXÀq$omoQq}¦ãÇUzmoqiÆÕÑqXyq$$»½ÅqtW{yzqXyÊ}Ç!X{}ÀÀÁ»o©
{}QÇUÕ{zo»Áo© x x¤o|oyÈ
§fÈ&ä*qÊoqXq$zr$oyzz|o6{
	ÊzmB{&Õx»ÀÁÀe»ÁproÀÁqXpÄqX zmoqÊ»QÇUp{ÀqXÏ_|o»qXpÄqX xmB{
  ! w ! p	sp2 [3x " f#;{ {53Oi	 	ow 3x
$	!qpPOi	 	qi }	 3{ n
!Y	zqp " bm	9 r	Yp g
¡QÈ HN»ÁB{}ÀÁÀÁbÕqÄoq$qX*z¿$pi¤o»ÁoqGmoqt¤qXmB{WÅ>»}|oÊ}Çzmoq EbCDEc] A : 8 E XÀ{}yzyr¹Jyq$X»½¼BqX*|oyz»Áo©
{ }$#DÞ#% xJÞ°ÚwtÞ Ã&Õx»Ám¿mB{¶}Çmoq ³±QC C 
 :¯ ±o¯;

: 8

« 5­S } o {Þwt DÜ ¤_Ó|oyz»Áo©¬mQq

	}È
É|oqÄmoq<oqXq$ÓÇUxXp¤o»o»Áo©Äy{qo»1{}©}{}pÄy/{}oÓyqXÏ_|oq$oXqGo»{}©z{}pry¹U$Ç È&»½qXp ¡r{}¤²Å}q°Ã ¦
ÕÑqmo»ÁoÙmo»ÁyNyqXÅ>»ÁXqx{}B{Q{z»»y@¤q$y»ÁprQÀqXpÄqX zqX|Qyz»Q©<Ö×NØBÈNl&mQqXzq6ÇUzqÑÕq¼ozyoz>Xq$qX
.z{}oyÀ1{z»o©izmoqÕxmoÀq gThkj b¤q$mB{WÅ>»|o&»Á ¬Ö×NØBÈ
Network’
+forward(from:Number,to:Number,fwd:Number)
+onhook()
+offhook()
+dial(v:Number)
+call(v:Number)
+hangup(v:Number)
+progress(v:Number)
+established(v:Number)
-id : Number
-peer : Number
Telephone
+telephone
*
Number
1
+network
Telephone’
-forward:Number
+forward(u:Number,v:Number)
Call_forward_on_busy
Network
+call(from:Number,to:Number)
+hangup(from:Number,to:Number)
+progress(from:Number,to:Number)
+established(from:Number,to:Number)
(sequence diagram)
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{state.post|=calling.not_busy.progress}
{state.pre|=calling.dialing}
network.call(id,u)
dial(u)
{peer.post=u}
user.audiblering()
{state.post|=calling.not_busy.established}
progress(u)
{state.post|=calling.busy}
user.busytone()
hangup(u)
{state.pre|=calling|=calling.not_busy}
{state.post|=idle}
{state.post|=calling.busy}
{state.pre|=calling.not_busy}{state.pre|=calling.not_busy.progress}
user.busytone()
hangup(u)
{peer.pre=u}
user.stopaudiblering()
offhook()
user.dialtone()
onhook() onhook()
{peer.pre=u}
network.hangup(id,u)
{peer.post=u} network.progess(id,u)
user.ring()
call(u)
{state.pre#called+calling}
call(u)
network.hangup(id,u)
offhook()
{peer.pre=u}
network.established(id,u)
{state.post|=calling.dialing}
{state.pre|=idle}
{state.pre|=idle}
onhook()
network.hangup(id,u)
{state.post|=called.ringing}
{state.pre|=calling.not_busy}
{state.post|=idle}
{peer.pre=u}
hangup(u)
user.busytone()
onhook()
{peer.pre=u}
hangup(u)
user.stopring()
{peer.pre=u}
{state.post|=called.hangup}
{state.pre|=called.established}
{state.pre|=called.hangup}{state.pre|=called.ringing}
{state.post|=called.established} {state.post|=idle}
{state.pre|=called.established} {state.pre|=called.ringing}
{state.post|=idle}{state.post|=idle}
{peer.pre=u}
established(u)
u : Numberu : Number
u : Number u : Number
u : Number
u : Numberu : Number
u : Number
u : Number
u : Number
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telephone[v].call(u)
telephone[v].established(u)
call[u](v)
established[u](v)
telephone[v].hangup(u)
hangup[u](v)
telephone[v].progress(u)
progress[u](v)
v:Number
u:Number
v:Number
u:Number
v:Number
u:Number
v:Number
u:Number
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x : Telephone y : Telephone
next
reaction
reaction
n : Network
current
x.dial(y)
{y.forward.pre = z}
u1 : User
call(x,y)
call(x)
forward(y,x,z)
forward(y,z)
dial(y)
selfdial(z)
x.selfdial(z)
x.mergedial(y)
x.selfdial(z)
n.forward(y,x,z)
x.forward(y,z)
x.dial(y)
n.call(x,y)
y.call(x)
x.mergedial(z)
{x.state.pre |= dialing}
{x.state.post |= forwarded}
{x.state.pre |= forwarded}
{y.state.pre |= called\/calling}
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selfdial(z)
dial(y)
forward(y,z)
{forward.pre = z}
call(x)
dial(y)
mergedial(y)
network.forward(y,x,z)
network.call(x,y)
selfdial(z)
mergedial(z)
{state.pre |= called\/calling}{state.pre |= dialing}
{state.post |= forwarded}
{state.pre |= forwarded}
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